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IS THERE ANY advantage in crossbreeding hogs for market? 
To help answer this question, 
we have summarized here about 
10 years o f work at the Iowa Sta­
tion with 1,015 pigs in 108 litters. 
Various other stations have con­
ducted similar studies. In our ex­
periments we got these results:
1. Fewer pigs were born dead 
among the crossbreds than among 
the purebreds (6 to 10 percent as 
against 15 to 17 percent). Slightly 
more of the crossbreds lived to 
weaning age than of the purebreds 
(68 to 76 percent as against 55 to 
61 percent).
2. At weaning time crossbred 
pigs averaged nearly 4 pounds 
heavier than purebreds. Crossbred 
litters weighed more than purebred, 
partly because the crossbred pigs 
were heavier and partly because 
the crossbred litters had slightly 
more pigs, on the average.
3. Crossbred pigs outgained the 
purebreds about .09 to .12 pound 
per day. Because of this the cross­
breds reached a market weight of 
225 pounds around 10 days to 2 
weeks earlier than the purebreds.
4. It took 25 to 30 pounds less 
feed to bring the crossbreds to 225 
pounds than was required for the 
purebreds. Most of this difference 
— perhaps all of it—resulted from 
the more rapid gains.
5. Crossbred sows were reason­
ably efficient pig producers, either 
when mated back to a boar of one 
of the parent breeds or to a boar 
o f a third breed. When sired by a 
purebred boar the pigs from the 
crossbred sows, either backcross 
or three-breed cross, compared 
favorably with the first-cross pigs.
6. Breeds probably differ in their 
response to crossing, and families 
or strains within breeds probably 
differ also. We do not have enough
evidence to know which breeds can 
be expected to cross best, nor 
whether distinct families which 
cross better than others exist and 
can be identified and maintained 
within pure breeds. At present all 
we can advise about breeds or 
strains to cross is that the boar 
should come from a breed and herd 
which is especially strong in those 
important characteristics in which 
the sow herd is weak.
7. The existence of good pure­
bred herds is a necessary prerequis­
ite for successful crossbreeding. 
Crossbreeding can be continued as 
a steady policy only by going to 
purebred herds for at least the 
boars needed for replacement. 
Crossbred animals have a lower 
value than purebreds as trans­
mitters of inheritance. Crossbred 
sows may be used successfully for 
breeding if the boar is a purebred. 
In such matings the hybrid vigor
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of the crossbred dam in nursing and 
rearing pigs may more than com­
pensate for her lower value as a 
transmitter of inheritance. No such 
offset for his lowered transmitting 
value could exist with a crossbred 
boar. Planless and unsystematic 
crossing may quickly result in a 
mongrel herd from which the owner 
will get neither profit nor pride of 
ownership.
Table 1 shows some of the evi­
dence obtained at the Iowa Station 
when comparing the purebred and 
crossbred sows. In table 2 is shown 
evidence collected by the Iowa 
Agricultural Extension Service in 
5 different years of comparing pure­
bred and crossbred pigs.
The crossbreds do not always 
lead. In 1928 (table 2) the pure­
bred sows had more pigs at weaning 
time than the crossbreds. In all 
characteristics there was much var­
iability both between litter mates, 
from litter to litter on the same 
farm or same experiment, and from 
experiment to experiment or from 
farm to farm. Many factors not 
related to the system of breeding 
may affect success in pig produc­
tion. Results of crossbreeding at 
other places are generally similar 
to those at the Iowa Station. As
might be expected from the large 
amount of individual and litter 
variability, some experiments, par­
ticularly where the number of an­
imals was small, have shown no 
advantage for crossbreeding.
Advantages
The main practical advan­
tages of crossbreeding are the lower 
mortality or greater vitality and 
the faster growth rate o f crossbreds; 
faster growth results in less feed 
expense, less risk and getting the 
pigs to market earlier. Then there 
is some increase in productivity of 
the hybrid females if they are used 
for breeding. These advantages 
amount to an increase of something 
like 5 to 8 percent and are econ­
omically worth considering to the 
man who is producing hogs for 
market, although they are not 
tremendous.
T he lower transmitting abil­
ity o f crossbreds makes it undesir­
able to use them for breeding pur­
poses. In crossbred sows the dis­
advantage of their lower trans­
mitting ability may be partly or 
wholly offset by their own extra 
hybrid vigor and vitality which 
often makes them better mothers 
and nurses of pigs. This seems not 
to be offset by any advantage in 
the case of boars. Therefore we 
can see no circumstances under 
which a crossbred boar should be 
used, except perhaps if one is mak­
ing the attempt to produce a new 
breed. Such an attempt probably 
will be financially unsuccessful for 
reasons of time, necessary numbers, 
large percentage of culls and limited 
or poor market for surplus breeding 
stock in the early generations.
s',- — .:-v.
Crossbreds, such as the D uroc-P oland pigs 
at the right, gained faster than the 
purebreds in our tests, but w ere not 
so uniform, especially in co lor. Below 
is pictured a group o f purebred Polands.
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TABLE 1. COMPARISON OF CROSSBRED AND PUREBRED BROOD SOWS.
Crossbred Purebred Advantage
SOW S SOWS for crossbreds
Total litters farrowed 18 20 —
Total number of pigs farrowed 191 184 —
Average size of litter 10.6 9.2 1.4
Average birth weight of litter 30.9 26.2 4.7
Average birth weight of pigs 2.91 2.85 • 06
Total pigs weaned 162 137 —
Average number of pigs weaned per litter 9.00 6.85 2.15
Average weaning weight of litter 339 275 64
Average weaning weight of pigs 37.7 40.1 —2.4
Percentage of pigs farrowed that lived to weaning 85 74 u
If a man adopts the plan of pro­
ducing first crosses and selling them 
all on the market, then he must 
count on buying from purebred 
herds all the sows he needs for re­
placements. This may cost enough 
to eat up the profits from cross­
breeding.
Crossbred pigs may be motley in 
color and conformation, especially 
if their dams are crossbreds. Pigs 
which are first crosses between 
purebred sows of one breed and a 
purebred boar o f another breed 
should, in general, be just as uni­
form in color as the parent breeds.* 
Pigs which are not uniform in color 
and conformation may be at a 
slight disadvantage on the market, 
but such a disadvantage is less 
serious than it would be in beef 
cattle.
The man who crossbreeds does 
not have much incentive to do con­
structive breeding work with his 
sows by selecting and breeding 
from the most productive ones. 
But a man with high grade sows 
has little incentive to do much of 
such breeding either, since he al­
ways gets his boar from some pure­
bred herd, and about half of what 
he would accomplish through se­
lection among his sows would be 
lost in the next generation when 
the inheritance of those sows is 
diluted with inheritance from the 
new boar. That is, the grade herd 
is moving toward the kind of in­
heritance which prevails in the herd 
from which its purebred boars 
come, and whatever may be accom­
plished by selection among the 
grade sows the breeder keeps is 
rather temporary.
Crossbreeding Plans
There are several plans for 
crossbreeding. One plan is to use 
purebred (or very high grade) sows, 
mated to a purebred boar of an­
other breed. The sire should come 
from breeds and herds which excel 
in conformation, while the sows 
preferably should be from breeds 
and herds that excel in prolificacy
♦In some crosses where spotting factors are par­
tially released from control by . genetic modifiers 
this will not be true. Thus crosses between Poland- 
rhinnn and Duroc-Jerseys are sandy colored with 
hlanlr spots, but the area and location of these black 
spots may vary widely in the first-cross pigs. 
Crosses between white breeds, like the Chester 
White or Yorkshire, and colored breeds nearly 
always have only white hair, but there are usually 
black spots in the skin, irregular in area and 
location.
TABLE 2. PIG CROP CONTEST—YEARLY 
SUMMARY.
Year
No. of 
litters
No. of 
pigs
Live 
weight 
per litter 
at 180 
days
Pigs per 
litter at 
180 days
1927 1364 7.98Crossbred 167 1333
Purebred 317 2157 1107 6.80
1928 7.60Crossbred 53 403 1380
Purebred 219 1699 1361 7.76
1929 1995 8.69Crossbred 78 678
Purebred 93 661 1338 7.11
1930 8.61Crossbred 148 1274 1923
Purebred 126 1027 1461 8.15
1931 8.17Crossbred 39 314 1787
Purebred 65 493 1490 7.42
Total 8.25485 4002 1672
Purebred 820 6037 1286 7.36
and nursing ability. The chief 
drawback to this plan is the prob­
lem of getting replacements. A 
whole new batch of sows can be 
bought, or a part o f the herd can 
be bred each year to a boar of the 
same breed. But the latter plan 
means keeping two boars and pro­
ducing some barrows which are not 
crossbred.
A second general plan for cross­
breeding is sometimes called “ criss­
crossing.”  In this plan, one keeps 
the best of the crossbred gilts as 
brood sows for the next year and 
mates them back to a boar of the 
same breed as one of their parents. 
Thereafter boars of the two breeds 
are alternated in producing pigs 
from dams saved from the last gen­
eration, the sows always being bred 
to a purebred boar of the breed to 
which their sire did not belong. 
After the plan gets well under way, 
about two-thirds of the inheritance 
in the pigs comes from the breed 
of the boar used last and one-third 
from the other breed. A sample 
plan of this kind is shown in the 
upper part of the accompanying 
diagram.
A third general method of cross­
breeding is similar to the crisscross­
ing plan except that the boars of 
three or more breeds are rotated as 
sires of each new generation of pigs. 
There is some reason to believe that 
pigs produced by a three-breed or 
a four-breed rotation crossing may 
show a little more vigor than those 
produced by crisscrossing, and the 
actual evidence does point in this 
direction, although it is scanty. 
An example of the kind of pedigree 
which would result from regular 
three-breed crossing is shown in the 
lower part of the diagram on the 
opposite page.
A disadvantage of these regular 
systems is that when any of the 
breeding sows are to be replaced, 
it is necessary to replace all of them 
unless the herd is large enough for 
more than one boar to be used or 
the breeding system is to become 
irregular. This makes it difficult 
or irregular to keep for many litters 
the sows which have been good 
producers, while culling the poor 
producers among them after those 
have shown their true colors by 
their production in their first or 
first two litters.
W hat Breeds to Use
N o t  enough critical data are 
available to identify which breeds 
cross best. The general principle 
for crossing breeds is to choose a 
boar of a breed which is particularly 
strong in qualities in which the sow 
herd is especially weak. Thus if 
the sows are a bit too rangy and 
long-legged, one might well select 
a boar from a somewhat more com­
pact and blocky breed and need not 
worry much if that breed is a bit 
small. On the other hand, if the 
sows are too refined and small, one 
would choose a boar from a larger 
and quicker growing breed and 
would not be too concerned if that
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breed were somewhat coarse and 
rough.
In choosing breeds to cross, if 
there is any difference in prolificacy 
or nursing ability, the breed which 
excels in these featurés should 
furnish the sows.
Crossing distinctly unrelated 
strains or families within a breed 
would be expected generally to pro­
duce hybrid vigor similar to that of 
crossbreeding but to a lesser degree. 
Pure breeding customs, however, 
are usually such that strains or 
families within breeds do not often 
become different enough genetically 
to produce a large amount of in­
creased vigor or capacity for growth 
when crossed. When a family 
within a pure breed becomes prom­
inent, blood from that family is 
soon introduced into most of the 
herds of that breed and most of the 
genetic distinctness between that 
family and the rest of the breed 
disappears. Crossing families with­
in a breed is similar in principle to 
crossbreeding but is so very much 
milder in degree that only a small 
amount of the comparable hybrid 
vigor results.
The Purebred Business
W h e n  crossbreeding is gen­
eral the market for purebred boars 
will be just as large as if all farmers 
were producing high grades for 
market. This is true because all 
good crossbreeding plans require 
the use of purebred boars as sires. 
Purebred breeders probably never 
did have a very extensive market 
for purebred sows to use in pro­
ducing market hogs. Apparently 
crossbreeding will not change that 
much, unless the plan of producing 
first crosses for the market became 
very widely followed. That plan 
would increase the market for pure­
bred or very high grade gilts. The 
main market for purebred females 
is to other breeders who want fresh 
blood and to new breeders who are 
establishing herds. Crossbreeding 
seems not likely to disturb the pure­
bred breeders’ business greatly.
The primary function of the 
breeder of purebreds is to produce 
sires for use in the herds of the pro­
ducer of market hogs. This func­
tion and this market would ap­
parently be as large when cross­
breeding is general as it would be 
when grading continually to the
same breed is the most widely prac­
ticed method of breeding market 
hogs.
General Picture
Grossbreeding has a distinct 
place in the production of animals 
for market. It has practically no 
place in the production of seed 
stock except that in crisscrossing 
or in rotation systems it is possible 
to use the crossbred females for 
breeding purposes. Some diffi­
culties in crossbreeding are en­
countered in that the animals pro­
duced are less uniform, and there 
is not much incentive to con­
structive breeding; in following any 
regular crossbreeding system some 
difficulties are encountered through 
overlapping of generations which 
make it necessary either to replace 
the whole sow herd at the same 
time or to keep males of two or 
more breeds in order to follow the 
system with perfect regularity.
In swine the hybrid vigor from 
crossbreeding amounts to about 5 
to 8 percent increase in growth rate, 
in economy of gain and perhaps a 
little more than that in vitality or 
fertility. There is much individual, 
litter-to-litter and farm-to-farm 
variation in the results of cross­
breeding.
Almost the maximum benefit of 
crossbreeding is derived in the first
generation in which it is practiced. 
Success in crossbreeding rests fund­
amentally on the use of good pure 
bred sires which cross well with 
other breeds or with grade or mixed 
stock. Future improvement of the 
animal population to a level above 
that which can be reached now by 
a generation or two of crossbreed­
ing depends upon the breeders of 
purebreds continuing to improve 
their herds until those reach still 
higher levels of ability to perform 
well as sources of sires for the com­
mercial producer.
SW EET  CLO V ER  
Variety Tests, Clipping
Experiments at the Iowa Station 
with various varieties of sweet clo­
ver have shown that the best yield­
ing ones so far found for Iowa are 
Iowa Late White, Illinois Sangamon 
and Ohio Evergreen.
A portion o f the same experi­
ment was devoted to cutting the 
sweet clover at different dates to 
determine the effect on the yield 
of seed.
With yellow sweet clover, con­
siderably higher yields were ob­
tained from the unclipped plots 
than from the plots clipped at a 
height o f from 8 to 12 inches on 
May 16, May 23 or on May 30.
The highest seed yields from the 
Iowa Late White variety were ob­
tained on plots clipped May 30.
Illustrative pedigrees o f  “ criss-crossed”  and “ three-breed crossed”  pigs.
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